Excessive nitric oxide attenuates leptin-mediated signal transducer and activator of transcription 3 activation.
The mechanisms of leptin resistance observed in most cases of human obesity are poorly understood. Therefore, we evaluated the effects of nitric oxide (NO) on the leptin-induced activation of Janus kinase/signal transducer and activator of transcription 3 (JAK/STAT3) pathways and on the leptin receptor (LEPR) expression using SH-SY5Y cells. Here, we show that the NO donor spermine/NONOate inhibited leptin-induced activation of STAT3 in vitro. The inhibition of leptin-mediated STAT3 phosphorylation caused by excessive NO was partially prevented by a sulfhydryl reducing agent, ascorbic acid. Cellular experiments show that reduced expression of long form leptin receptor (LEPR-b) and STAT3 protein instability induced by NO may be mechanisms of the NO-mediated inhibition of leptin-STAT3 signaling. We also present data showing that the hypothalamic NO content of high-fat (HF)-diet-induced obese mice was higher than that of control mice; this is likely caused by decreased caveolin-1 expression and increased nNOS expression induced by HF diet over 19 weeks. Concurrently with the overproduction of NO, the decrease of hypothalamic LEPR-b in obese mice also supports these in vitro data. Combined results suggest that excess of NO can induce the attenuation of leptin-mediated STAT3 activation through reduced expression of LEPR-b mRNA and instability of STAT3 protein at least in part. Furthermore, our in vivo data indicate that long-term HF diet induces hypothalamic overproduction of NO, which may be related with leptin insensitivity. However, further study is required to warrant direct in vivo evidence of a causal relationship between endogenous excess of hypothalamic NO and central leptin resistance.